Abstract. Dust samples were collected for the heavy metals pollution survey from Xiqing District in Tianjin, including forty-three sites of Outer-ring West Road, Jinlai Road, Gong No.1Road and Xiuchuan Road. After collecting and pre-treatment about road surface dust, particle size, pH and heavy metal content were also measured and analyzed. Results show that the distribution of road dust particles in Xiqing District is irregular, most of them are between 106 ~ 250 and the average diameter of low-grade road dust particles is larger than that of high-grade road dust particles. The collected road dust samples imply that it is alkaline. Heavy metal concentrations witness a downward trend with increasing dust particle size. The average content of heavy metals in road dust is listed in the sequence of Gong No.1Road, Outer-ring West Road, Jinlai Road, and Xiuchuan Road, and the order of heavy metals is: Zinc (Zn); Chromium (Cr); Copper (Cu); Lead (Pb); and Cadmium (Cd) which are higher than those in Tianjin Soil background values, especially Cadmium (Cd) and Lead (Pb) which are 10 times more. Those Heavy metals including Cadmium (Cd), Lead (Pb), Copper (Cu), Chromium (Cr), and Zinc (Zn) are mainly associated with anthropogenic activities, such as transportation and industrial emissions. The sources of heavy metal Cadmium (Cd) are complex and may result from the wear and tear of automobile tires, brakes and so on. The potential ecological risk index method is implemented to evaluate ecological risk of heavy metals in road dust which shows that the area for study is at slight ecological risk.
Introduction
The pollution of urban road surface is an important part of urban surface runoff pollution, and it is closely related to transportation. Pollutants are seriously polluted by natural runoff and rainwater scouring through surface runoff to groundwater and receiving water. Domestic and foreign research scholars have done a lot of detailed research on urban surface runoff pollution. Branfireun B. et al. believed that these impervious surfaces promote the formation of surface runoff during the precipitation process, the surface runoff carry a variety of contaminants eventually flow into and pollute the receiving water body, the pollutant distribution and concentration of pollutants depends on its pollution sources [1] .
Heavy metal pollution has its own characteristics of bioaccumulation, latent, long-term and difficult to degrade. These heavy metals enter into the receiving water with the erosion of rainfall runoff, leading to the pollution of the urban environment and the threat of human health. Wang Ji and others believed that because of the large amount of pollutants carried from the region within a short period of time accumulated, so the road dust have an indicator on the regional environmental conditions [2] . Deletic divided the particle size into four intervals: <63µm, 63 ~ 250µm, 250 ~ 500µm,> 500µm. There was the highest concentration of heavy metals in the 63µm particle size [3] . This paper can control the pollution of groundwater and surrounding soil by analyzing the dust particle size and heavy metal in urban road, which is of practical significance to reduce the pollution of urban surface runoff and protect the physical and mental health of urban residents [4] .
Materials and Methods

Sample Collection, Preparation, and Analytical Methods
This thesis chose the areas Outer-ring West Road, Jinlai Road, Gong No.1 Road and Xiuchuan Road in the Xiqing District as the research objects. The sampling points of these four roads respectively are 14, 15, 5, and 9. Each sampling point used GPS positioning to record latitude, longitude and surrounding environmental conditions accurately.
The sampling time started on 22nd day of December 2016 and there were no natural disasters encountered ten days before the sampling took place. We used brooms, dustpans, small brushes and other tools to collect road surface dust and we established a parallel sample. The sampling areas were 2 square meters and the sampling volume were about 500 ~ 1000g.The collected samples were packed and sealed in polyethylene plastic bags, and the sample number was recorded on the bags.
Sample Processing and Index Determination
We grinded the soil samples after impurity removal, and strained them thoroughly through a nylon sieve with a diameter of 25mesh, then the laser density meter LS230 were used to determine the sample size and its distribution. We used pH meter to measure the pH of the samples and ICP-OES to determine heavy metal contents in different soil samples.
Results and Discussion
Characteristics of Road Dust Particle Size in Xiqing District
After determined the sample size and its distribution, we drew the conclusion that the distribution of road dust particles in Xiqing District is irregular, and the average diameter of low-grade road dust particles is larger than that of high-grade road dust particles. The distribution of dust particle of different underlying surface was also different; there was a wide distribution of dust particle for low-grade roads.
Analysis of Road Dust pH in Xiqing District
As the soil in general, is negatively charged, the heavy metal in vice versa is positively charged. Therefore, the higher the pH value, the weaker the activity of heavy metals, the lesser amount of soil the higher the possibility of migration of heavy metal to the plant body [5] . After the samples were tested, we can see that the road dust collected in this paper was soluble in water and was weakly alkaline or alkaline.
Analysis on the Relationship between Road Dust Particle Size and Heavy Metals in Xiqing District
The figures from 1 to 4 show the changes of heavy metal contents in dust samples collected from Outside the West Road, Jinlai Road, Gong No.1 Road and Xiuchuan Road, and the relationship between dust particle size and heavy metal content. What we can draw conclusions from Fig.1-Fig.4is as follows: (1) The average content of heavy metals in road dust: Gong No.1 Road>Outer-ring West Road> Jinlai Road> Xiuchuan Road and Zn> Cr> Cu> Pb> Cd; (2) The concentration of heavy metals (Zn, Cr, Cu, Pb, Cd) is respectively in the range of particle size <48µm, 106 ~ 150µm, <48µm, 150 ~ 180µm, 180 ~ 830µm; (3) On the whole, the heavy metal has the tendency to decrease with the increase of dust particle size, the trend of Zn is most obvious, the trend of Cr, Cu and Pb are also obvious, and the trend of Cd is not obvious.
Road Dust Spatial Distribution Characteristics of Heavy Metals in Xiqing District
In order to reflect the heavy metal content level accurately, variable coefficient that eliminates the influence of measurement scale was used to measure the value of the road heavy metal relative to the background value. The levels of road heavy metals are shown in Table 1 .
As can be seen from Table 1 , among these metals, except Chromium (Cr), Cadmium (Cd), Copper (Cu), Lead (Pb), Zinc (Zn) exceeded the soil background values of Tianjin, among that the average content of Cd respectively are 31, 16,12and 26times of the soil background value in Tianjin, which is seriously exceeding the standard. 
Heavy Metal Sources of Road Dust in Xiqing District
According to the research status quo at home and abroad, it is known that heavy metals in road dust mainly come from human activities such as transportation and industrial pollution discharge. In this paper, SPSS17.0 software was used to do the analysis of correlation and principal component and the further exploration of the possible sources of heavy metals. Correlation Analysis. Correlation analysis can be used to measure the degree of linear correlation between two heavy metals or between heavy metals and organic matter. SPSS17.0 software was used to do the analysis of correlation of the heavy metal content and the result was shown in Table 2 . From the correlation analysis, there was a correlation between Cr-Cu (P<0.05), Cr-Pb (P<0.05), Cu-Pb (P<0.01), Pb-Zn (P<0.01), Cr-Zn (P<0.01), Cu-Zn (P<0.01). There was a good correlation between heavy metals Cr, Cu, Pb and Zn, which indicate that they had the same sources. Generally, the sources of Pb are often related to transportation and industrial pollution, and the heavy metal Cu is mainly derived from the car body's wear and tear and so on. It is speculated that road heavy metal pollution is caused by either transportation and industrial pollution or both of them. In the transportation, road surfaces, tires and vehicle components wear and tear relative sources of these heavy metals. In industrial pollution, emissions of dust in smelters and auto repair plants. Emissions are the relative sources of these heavy metals. There is no correlation between heavy metal Cd and other heavy metals, which proves that the source of Cd is complex, diverse and uncertain.
Principal Component Analysis.
As further exploration of the sources of heavy metals in dust, SPSS17.0 software was used to do the analysis of principal component of the heavy metal content, the result was shown in Fig 5. From Figure 5 , Cr, Cd, Cu, Pb and Zn in the first composition were positive load; Cr, Cd and Pb in the second composition were positive load; Zn, Cu in the first composition was negative load. Because Zinc (Zn) and Copper (Cu) not only stem from the friction between automobile tires and road, but also stem from the friction of vehicular components. So, the first composition is mainly artificial factor and the second composition is mainly natural factor. Because of the correlation analysis showed that Cr, Cu, Pb, Zn have a good correlation, therefore Cr, Cu, Pb, Zn were mainly caused by human factors interfere with the transportation and factory pollution, but Cd is greatly influenced by natural factors. The correlation and principal component analysis of heavy metals in road dust show that there is a certain correlation between different heavy metals in road dust, which indicates that heavy metal pollution in road dust is no longer the interference of single influencing factors but by the effect of mufti-factor composite. Road dust heavy metals are mainly affected by anthropocentric activities and the impact of natural factors is weak.
Potential Ecological Risk Assessment
The potential ecological risk index method is a method to determine the potential ecological risk of heavy metal pollution. The formula (1) was used to calculate the PERI value and then classify the samples according to the potential ecological risk grades.
In the formula, PERI is the potential ecological risk index of heavy metals i; T r i is the toxicity response coefficient of the corresponding heavy metal elements, the Tri of Cr, Cu, Pb, and Zn in this paper are respectively 2, 5, 5and1; C r i is the single heavy metal pollution coefficient; C i is the actual detection concentration of heavy metals i; C n i is the reference value of the evaluation of regional heavy metal i pollution. According to soil background of Tianjin, the C n i of Cr, Cu, Pb and Zn are respectively 84.20, 28.80, 21.00 and 79.3mg/kg (Table 1) .
After calculated, potential ecological risk coefficient E r i of the heavy metals is less than 40 and potential ecological risk coefficient PERI is less than 150, so no matter single heavy metal or overall, this area belongs to slight ecological pollution.
Conclusions
(1) The distribution of road dust particles in Xiqing District is irregular, most of them are between 106 ~ 250µm, and the average diameter of low-grade road dust particles is larger than that of high-grade road dust particles. The reason of that is mainly vehicle driving and mechanical cleaning.
(2) The average content of heavy metals in road dust is listed in the sequence of Gong No.1 Road>Outer-ring west Road>Jinlai Road>Xiuchuan Road, Non-motorized lanes> Sidewalk> Isolation zone> Isolated grassland> Grassland and the order of heavy metals is: Zn> Cr> Cu> Pb> Cd. Heavy metals (except Cr) are higher than those in Tianjin Soil background values, especially Cd and Pb.
(3) The collected road dust samples implied weak alkaline or alkaline; Heavy metal concentrations witness a downward trend with increasing of dust particle size and the change trend of heavy metal Zn is most obvious, but the trend of Cu and Cd is not obvious.
(4) Those heavy metals (including Cd, Pb, Cu, Cr, and Zn) are mainly associated with anthropogenic activities, such as transportation and industrial emissions. The sources of heavy metal Cd are complex and may result from the wear and tear of automobile tires and brakes and so on.
(5) By calculating that potential ecological risk coefficient E r i of the heavy metals is less than 40 and potential ecological risk coefficient PERI is less than 150, which showed the area for study is at slight ecological risk.
